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(54) DISPLAY DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a display device 
capable of automatically and easily preventing pixel 
bleeding on a display device. 

SOLUTION: In this display device, concerning a first 
image signal from a car navigator, a horizontal-position 
fine-adjustment signal Sc for ordering output timing of 
each pixel of a display image is superimposed on vertical 
retrace line period data outside an effective display, and 
in an LCD controller 23, threshold is detected near the 
peak value of the horizontal-position fine- adjustment 
signal Sc by a peak detector 31, and timing extraction is 
executed by PLL 34, and a display clock signal MCLK 
and pixel timing in the image signal are finely adjusted, 
and the result is outputted on an LCD display part 24. 
On the LCD display part 24, a peak value of the pixel 
and the display clock signal CLK are synchronized, and 
thereby the pixel display becomes clear. 
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[0007] — flair, LCDS^/^j^b^ 
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fee 

[0 0 0 8] *^*5F*p^$«>»-r*fc«>irtt % M^CO 

(A) ~ (C) ) . L*Lftj&«&. «E*lcfcl^rf*#ff 
Hi? L Avk¥fiBBS£fT 5Ct A<-e o to. 
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7Xm*£l±Z> 0 CL0)I8. W*»ta1 6(0 
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^-tt>'-V3>g!2 1 fr£#7tt>*L;fcN TSCS 
5£<Z>IUfe«<I-5§- (miO)W«li^-) WH**&JIIh]8&2 2 

dcfcoT* RGBMMMMVsy nc, Hsy 
ncitt*M*fflR«K (Ifj2a>tt««*) l=* 
IftLfcgL C10)|h]»HI-5§-£LCDzi> hP-723 (7K 
^^SffiHSHHK) ICA^IL. CCDLCD=l> hP — ^ 
2 3CJ:oT, LCD**»2 4 |zS^£i±5ttflMI-^ 
a>*¥tt«©«M*m*#tf&. K«OTSlcd« 
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G P S«^(z**4xfc«*$*i|ffl LT*i35fiaa)«K* 
[0 O 1 9] f Lt, ^J-tt^-v3>gi2 1 l±. 

[0 0 2 0] Uttlftl^ mi <Dtt««»l*H2lC3FLfc 

©nts cmti9<: Ltfwtifflsjitt^. m 
n±mi ^-<>a)$sas^t>m2 i ^-<>cd4m££-c% a 

ft^-<— ;uKinot^TI±*2 6 3 ^-f >CD3M£*> bf2 
8 4 7-f><D«a*t*l:»litLtfeU, L\f^2 0. 

=7<<>&V<Dm. ffl»^-f-;UKICOlx"Cf±«2 6 7^ 
-f^bS2 6 9 7^^t) I^Mit^l«S«-^V s y n 
c A<-^*. titlT. ZCO^ll[W]^il-^-V sync llS^ 

&«**6«jiS[-C*4fi±SBjSI=«Hl**t*ctlcft* 0 

7k(DN T S Cf^fl)i|p, ^(Dftfc^fi-^-O)*?! 8 
*-C3H*L-6ta>-C?fty. C<Z>B*«<t Lt»Mt!)8%0 
«<DH«««0)«»S*»»CfiJfflr#*i:L^f=fiJjiS3&< 
ffi. *¥H»mH sync dO^TI*. £T<D 

[002 1] fit, ^-tt^-V3>Sl2 1 Clfc 
l*T(i* ffiMS (!HS) CD^/dcfE^T*. LCD^24 

1*i^#»7-r— ;uKG>* 10-21 v-T XDfhfiifl) 

+Hijfta>B*f3»i£-r&iii*ai**-f r 5>yffl«**¥ 

MtBSfifSc (12) <!: LtIILtfc< 

-r^o ca>7k¥i4««H»«^s cr*. imm^tt^ 
510^2 2$si^-r^>c<>:r% Tk^eaaHSW-^s c 

[0 0 2 2] B*«fiLSl2]»2 2 1*. *-tt7-V3> 
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g§2 i ^e>4-xe>*Lf-7^-py*5to)!Bi o>tt««^ 

BIS, tj>^*SjE, -r-rlf J >^BlI/^->X^7 y— >t 

*. Hk KftAIiH2 2|r|±, natDS^Lftl^fL' 
e v 3 >M» & 0>«-^ £ A A "T * t- L> e v a 

«*A*iB?-2 2 a Cf Ut'ya>M0A^^feof; 

t^lr^CDiTS^-r^JSIl-^S t nHCD3>hP- 
IEIK2 2 TttfcftHSlfcfc V3>8§*fc 

lifbeyg^OTli, SeoeftBMIiOTRGBt 
LTLCD=l>hP — 323(CdJ^|^tL^ 0 C0)I8L R 
E$|Z7K^$H!^-H s y n c &tfSBl5l»HI# V s y n 

ctittLCD3>hn- ^2 3lctb^*4x-S e (Si. 

[0 0 2 3] L CD=I > hP — ^ 2 3{£ s M 3 <D*D < . 

*.f#» (g) f&#m^<Dtf-t?m£&mni±vtht&$i 

(«fl3jai!») 3 1 KftA31[s]K2 2^b^bti 

fcSttHJOJfl»V sync £jgj5 £ Lt *¥H#J«^-H 
s y n c3b<4-K.t>*L4Jtfr*^>HB^-f >h 

U h*S*l-*y«l 0-2 1 >*<A 

**4xfcZ££«ai^*^>«HJ«3 2£. ca>^*f 

>^tb$P3 2tno-2i ^tf&thzti. s.oe 

«[H]SSa5 3 3 t. tt3SWIUi»fflJ3 3^t>fl>/N-T«#0)^ 

-< 5>y*ttffi-r-6(afti?i«H;u— ^ihis& (pld 34 

P ?£flH-C L Ktf>£ -< 5 >^*ISS-r^ L C 
I C (**5>y#]tt)») 3 5 <t 
[0024] LCDn> hP- 3 2 3 0>tf— £ttHJ«3 

if*. uskbs^*^ $>?£mwTtz>tz#>(D7k¥Q.w 

S&2 2«c^^.fetL*RS"e7'^-pyiE«**i*^ tA^ 
^ *-tk>-v3 >gt2 1 (DrtMlzfclvc^flia 

&tfLCDa>hP-723rtflt H4C0cfc : 5l^B§^ 

tv LCD^>hP- ^2 3 0)t o - £«WS3 1 fCfcl* 



[002 5] LCD=3> hP — 3 2 3CDP L L 3 4fi. 
U5CDJ:5(C. «l£ttj«IJg£8 4 1 % fi«it««4 2a. 
tfp — /^?^;u£ (LPF) 4 3 65^^:^ 
C0-efcoT\ tiSa[H]Ka5 3 3^t>(D*¥^M^P^l 

§sct, aiE»JO*«S (vco) 4ifr&a>fflrt« 
^^;u^4 3^SLrBJ±*J^S^4 i (DAtiM^fi 

[0 0 2 6] &tz. ^<DP L L 3 4lZfclNTI£. P— /< 
X7^;i/^4 3^bO)iti^S,.E2pROM3 7a, R 
AM 3 7 bWROM3 7 c C P U36C 

£ 0 f lt, zcpp— /<x^;u£ 4 3fr ^coaiJi&t/ 

IiS»EB« 3 3 3&*£<D/W«^£* CPU36(I©tJ 
AM 3 7 b^d— B.Ktt*t*\ d^Lf^S*^L x "C 

cpu 3 6*<*¥fa«raiB««^s ccdzj s^^s-h 
bl. d/a**S3 s b *ai:r»i»**ifc8fea>«-^ 

9lC£ii*-r-S 0 wCDX-f ^^3 9(i. liS 
mi°3S&^3 3^ib(Dm^\zm^l^X P— /^X^^U^ 4 

3^i<h d/a^&3§3 8 bM^-e^jy st^Scfc^j^tto 

[O O 2 7] L C DftJftP IC3 5IJ, 0 1 1 & tfH 1 2 

T\ lcdS^8P2 4t?0)iii*a*l-fl6'6*^^P % v^ 

IfCLKS LCD$^S2 4lC£ii^|-r€»t ttfC. ^7 
P V CLKt L T«BE*J»*1B» 4 1 CDttffilt 

[0 0 2 8] iSi. :(DLCD$Ji I C3 5li. a^p 
7^{l^CLKf£ltt^d:<, MIl^RGB, lcdtK 

[00 2 9] LCDStf$|5 2 4li % g| 1 0)^0 < . 
— U— X^itCD-fiS6*J^;S B H aS^^M^feoT. TFT 
^^^fcliDS TN*F5t(7)^ B B a S7F^^2 4 a £ . LC 
D^K^P^fl-^-H S Y^LCDa>h P — =? 2 3^b-^ 
^ ^n^^(^;^ B H H a^^^ 2 4 aCO^&^-YV^CD®^^ 

/\*2 4bt. m^*— Jis Ktfl»7<- ;u K(D-t*l-P 

nfCOlNT. LCD3>hD-723^b^X.b^lf:L 
CD7K I F|Hl^^H SYSl/LCDlIMl^VSY 

fcg^^riijmS^^-O^^sEf^Sil K^-T/\2 4 
c <t £<j|;*_Tl^£o 

[0 0 3 0] ±E«*0)a*3£»l^fct^r. lJ—t-\£? 
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[00 3 1 ] *-ttfy-V3>8!2 1 li. C 

D - R OM«0jR£aEtttt<*lzttM **tfcttB*«l=: 

$eijhi/- tic. Gpswfifr&eais 

ft£GPSf!^£ll^L&l*7 r >^£ai:Tg<tU 

-©g p s«^-(z^*4xfc««^ ^xmwitwcom 

5c f LT, d©*— : t\£?— va>gfi2 1 I*, ±|B 
f5«SL Kt«i:LTNTSC*«l»i: U *(= 

mm%&Mmfo<r>m -\ 0-21 ^-o©*!-^©/^© 

7i-n7Jj3£<bm^t Ltaj*t-5 (02) o 

[0 0 3 2] 3fc(:: % Bfc««lSI51I»2 2I±. * — tt>- 
V3>gl2 1 j^b^fcftfc^P^SFjt©* 1 ©Eft 
Mfl^LT, W£©fefl*5£ (RGB) JzJEfilL. 

*©*$iz*t (o «»A*A©sii[»iifflmtf»(zma 

Lfc#S©££iiJ*Jif-6o :ro»M2 2« 

ffi^^+tfcfl-^li LCD=1> 2 3 iZ&JiZtl 

Z> 0 ^GQ0£. [H]B#IC7K¥[Hl^^-§-H sync. Sitl^lffi 
il^-V sync t,ftttT%B«CTffll|*ttflM-£ LTLC 
D^>hP~72 3|C£iJ7}£;K£ 0 

[003 3] fit, LCD=l>hP-723|:fcl>T 

1*. H3©£a<. er^ftfc^i^^^^&feit^-R. G, 

*>m (g) rt#«**e-^ttai*3 1 

(14) . *©aj*»fI-^£/\-fiI-5§-£ LTfiJIfglElE&Stf 

3 3(cdj^-r^ 0 

[0 0 3 4] -7j. 7-f>tta3«3 2^(*. nMftffiJUBl 
S&2 2*&^*&;h.fcMHM«*V s y n c£jBA£ 
LT*^PiaBfi-^-H s y n c A<i**^;h,£Jtlc2)0> h 

0-2 1 >A<A***tfcci:*«£H-r4 0 fir, 
traS^[s]SSa53 3{cfcl>T. -f >^tHoi5 3 2 Tr©1£ 1 
0-2 1 >(D&tht. t°— *«ffl»3 1 frt>0>/W 

'a) o 

[003 5] PLL34tlt 05©*a<. if— *«tti 
§§3 1 ^&(0*?fiMRBfl«Sc lE^Ji^S 

§1 (vco) 4 1 ^©tt^m^&tf^n^fi^MC 

LK£©{£4a£{i*9tt3&3§ 4 2T?i£«U 
P-z^^^U* 4 3 5ILtlE$IJ«I^4 1 ©A 



SP3 3^^©/\-r(i-§-©^-f £>y£»ttiu 

*f 5>y*KfllJtlCLCDWW I C3 sicga-rso - 
tUcftot* LCD$1]$P I C3 5-ei±. Sftfi*©^®^ 

©tt**-rs>y**«a(c«B*L. ®Lmm2*it-m 

I±frj»S£ffi!&4 1 ©fifitt«tS4 2C7^-K/^^ 

LK) 36<SeSWrc*5Fffi«««»«*Sc4:H}Wr«* 
oizp l L 3 4rttfH»^fr*?*i4o Lt> LCDftJ 

iic3 si*, u v <? m^c l K&m&m^ 1 1 

s y n c^r/IIMI^Vs y n c^tffttLCD 

s^$P2 4i=:aiA-*-«. 

[003 6] L C D^tfS|52 4T?I£. LCD=l>hP — 
7230LC Dfr]#P I C 3 5A^b4^.bllfcS^^ P 
^fl-^C L KfZf^fflLT* MK7-f/<2 4 cfC«fcy % 

^gfc? -r — ;u K£«»? *r — ;u K©*H-e*tico^r „ 

L C D n > hP-72 3^^>#^_^>H/c*¥(H)^1I-^H 
s y n c&tfSltEHflHl^-V sync ClfifcoTli**^ 
7^>$tIUA^, tK¥ K^-f A2 4 bfcfcl^T. 
7KW-^\Mm^H sync£<LCD=l> hP~72 3 A> £ 

^?Lt)*i*j*r3jafta**^2 4 a©«-^^>^©n^ 
e > a >ts a^ast^s^ 2 4af^^^ 0 

[003 7] ^©<t^. LCD3>hP-723t'« 

^*+LfcS^^ □ ^^^C L K©£ -< 5 >^l:fot 
Sli^H^ 2 4 a (Dl^WT^tL^^t , LCD|^ 

Si52 4-ef£, #®*©tf— p vfflWc l 

+ ©#ia*^*^^P*V^fi^C LK0^ ==><7 (0 

7 (o *©t n ) i-ttic— tic^y (8 7 

(A) - (C) ) % J:-3tLCDS^2 4T'a)Iii 
*tt. «*©«fe5f^ft*-C* s Ftt«©«HBS'L«:< 
rt, D8©£5I^ — ©^P^^«*t n l=»JC"*"4 

^©(zC^-^lS^lt (0 1 0#ra) $R&Jt^#^ 0 Lfc 

©«H»*e«iwrcs.^)SsicfTtx»**^ss«sstt 

[0 0 3 8] CCT?. NTS C ^^©Rft^Sfl^-f-fcl^ 

t-m^. KSBfcfiz©fl*«^A<NTSC^©BA«<I 
^©ci: 5 lc^gp^B*«fl^*£il^^^ C 4: a < BB 

[0 0 3 9] JU-t©»ft(=»L. fl/eva^M 
CDi^«2 4(ca7F^i±^>*i^fi. «W»8UI[H]£&2 2 
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